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THE ROSE TECHNIC—ADVERTISEMENTS
MYERS BROS.
The HOME of TOTALLY DIFFERENT
and BETTER CLOTHES
Corner FOURTH ST. and WABASH AVENUE
Suits Hand Pressed, 25c. Agency Ermisch Cleaning and Dyeing
Agency Columbia Laundry. Practical Hair Cutting. Scientific Face Massage.
Toilet Articles and Cigars
GREAT NORTHERN BARBER SHOP
Opposite Big 4 Station J. VERNON BREWER, Prop.
ERMISCH SAYS----TALK IS CHEAP
A man to sell goods over the counter requires both brains and personality.
We don't sell goods, but make old garments look new by our FAULTLESS DRY
CLEANING PROCESS.
Phone us your order and let us prove this.
BOTH PHONES El MISCH MY CLEANER
SEE CHESLEIGH GRAY, ROSE 913
About Soft Water Laundry 
BOTH PHONES 829
ATTENTION
REMEMBER THAT
i1 •The Big 4 Ta onng Co.•
629 N. SEVENTH ST.
ARE TAILORS
We MAKE REAL TAILORING! Also
handle a complete and up-to-the-minute Haber-
dashery line.
JOHN I. ROGERS, Prop.
FINE LINE OF
DRUGS CIGARS, TOBACCO AND CANDY
SPALDING'S ATHLETIC GOODS
Big Four Pharmacy
SIXTH AND BIG FOUR RAILROAD
ALWAYS MENTION THE TECHNIC WHEN WRITING TO OUR ADVERTISERS. IT MAY HELP US.
THE ROSE TECHNIC
-ADVERTISEMENTS
(Established 1867)
the
WON zilebt
Jewelry Co.
524 WABASH AVE.
HEADQUARTERS FOR
Holiday Gifts
CLASS PINS
SEALS
AND
FOBS
SOUVENIR
Spoons and Plat( s
Field Day Medals
and Cups
Foot Ball Spoons
MR. ARTHUR NEHF
of the Sophomore Class will attend to special orders
The
Terre Haute Printing
Company
WILL PRINT YOUR ENVELOPES, LETTER HEADS,
BILL HEADS, STATEMENTS, BOOKLETS,
AND CATALOGS, AND IN FACT
ANYTHING YOU WANT
REASONABLE
25 SOUTH FIFTH STREET
CITIZENS TELEPHONE 416
Rose Pharmacy
Seventh and Cherry
The Drug Store r ifferent Than the 11,-st.
The Store of Pure Drugs.
We charge you no more.
Agents for Belle Mead Sweet Candies.
Van Houten's Cocoa used at our fountain.
Give Us a Call
FREE DELIVERY. BOTH PHONES.
We are ready, when you are, to show the most
Beautiful and Complete Line of FALL
WOOLENS ever shown, Fit Fabric
and Fashion Guaranteed
$18.75 to $60.00
ED. SPARKS
HATTER Haberdasher TAILOR
"THE CLOTHES SHOP OF SAT1SF ACTION"
Dyeing, Cleaning and Pressing
813 WABASH AVENUE
John G. Heinl & Son
FLORISTS
129 SOUTH SEVENTH STREET
TERRE HAUTE, INDIANA
ALWAYS MENTION THE TECHNIC WHEN WRITING TO OUR ADVERTISERS. IT MAY HELP US.
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COLLEGE
PENNANTS, PILLOWS
and BANNERS
The most complete and up-to-date line in
the city.
Drawing Instruments and Supplies
The R. F. Marley Co.
647 WABASH AVENUE
The Finest Haberdashery in the Middle West
Weinstein Bros.
"The Quality Shop"
523 WABASH AVE.
Where the boys all buy their good look-
ing Clothes, Neckwear, Hats, Caps, Etc.
Always first to show that which is new.
We want your patronage.
J. M. IESIONVOOTI
(Established 1877)
Jew-eler, arid Clpticqusatri,..
607 Wabash Avenue TERRE HAUTE, INDIANA
UP-TO-DATE—Special attention given to Fine Watch and Jewelry Repairing. Eyes Tested
FREE and Satisfaction Guaranteed by Registered Optician. J. M. Bigwood & Son
805
Pythian Building ArtlitAr NI. 1-1cocod
RCOJE
PATENT ATTORNEY
COUNSEL IN ALL MATTERS PERTAINING TO
INDIANAPOLIS
INDIANA
UNITED STATES AND FOREIGN PATENTS, DESIGNS, TRADE MARKS & T. NBELS
Engraving for College and School Publications a Specialty
STAFFORD ENGRAVING COMPANY
ARTISTS, ENGRAVERS AND ELECTROTYPERS
Century Building, Indianapolis
No contract too big for our large and complete plant and none too small to receive the most
careful attention. Specimens of our beautiful color work free.
yOU will find everything to complete your Wardrobe. Hart-Schaffner & MarxGood Clothes, Manhattan Shirts, Emerson and Stetson Shoes, Underwear and
Hats. Our assortment is larger in all of these lines. You will
have no trouble in making a selection. Suits made to order from el) brd to $30
Tune Bros. :: Fifth and Wabash Avenue
ALWAYS MENTION THE TECHNIC WHEN WRITING TO OUR ADVERTISERS. IT MAY HELP US.
J. A. HEPP
S. N. CROWE }
WALKER HENRY
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TERMS
One Year, $1.00 Single Copy, 15 cents
Issued Monthly at the Rose Polytechnic Institute.
Entered at the Post-Office, Terre Haute, Indiana, as second
class mail matter.
WE are in receipt of a letter from one ofthe Alumni of the class of 1897, now
with the Western Electric Company, in which
he condemns, in very unmistakable language, the
use of the terms "Poly" and "Rose Poly," ap-
pearing in last month's Technic. These terms,
the writer asserts, are "sissified," and he re-
quests us to "do everything you can to get the
effeminate and undignified term out of the
minds of everyone connected with the Institute."
In the place of these, the writer proposes to
make use of "Tech" and "Rose Tech," which,
he states, are "fitting and accepted terms" and
are the only ones used by business men.
We freely confess that we have used the word
"Poly" indiscriminately, without even entertain-
ing for a moment any idea as to the fitness of
things, but now that attention has been called
to the matter, we feel disposed to agree fully
with the writer of the letter. There is surely no
doubt that "Tech" is a far better and more ap-
propriate word to use, and other technical
schools seldom make use of the term "Poly."
But the latter word has such an extensive and
long-standing use here at Rose, both by students
and outsiders, that we are of the opinion that it
would take considerable time and effort to dis-
courage it. What do you think about it? We
would thankfully receive suggestions from both
students and Alumni on the subject.
 000 
AS a leading article for this issue, we pre-sent a paper on "Foundation," by the
late Chas. Hermany. Mr. Hermany was chief
engineer of the Louisville Water Company for
fifty-one years, and at one time was President
of the American Society of Civil Engineers. It
was principally due to his efforts that the city
of Louisville came into possession of the modern
filtering plant which it now has. In view of Mr.
Hermany's record and achievements, we feel
sure that his paper will be well received by
Technic readers.
 000 
THE Student Council wishes to announcethrough the Technic, that it is in receipt
of a note from Mrs. E. T. Wires and daughter,
in acknowledgement of the floral design sent in
the name of the student body upon the occasion
of the death of Mr. Wires.
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MEETING of the Student Council, heldOctober 14, 1911:
Roll Call-Nehf, Lawler and Price absent.
Report of Financial Secretary read and ap-
proved.
Report_ of auditing committee (Hepp and
Denny) read and approved... .
Moved by Uhl, seconded by Beauchamp, that
minutes of meetings be posted on bulletin board
on Wednesday following each regular meeting.
Carried.
Adjournment.
Meeting of Student Council, held November
11, 1911.
Roll Call-All members present.
Report of Financial Secretary, showing
amounts due to each organization.
Report of presidents of several organizations.
Report of football manager read.
Discussion as to payment of bills for setting
and repairing fence around football field, and
also of bills incidental to pipe rush.
Moved by Denny, seconded by Hepp, that
Council pay $13.78 for setting fence for pipe
rush, and half the cost of repairing same, mak-
ing total to be paid $27.73. Carried.
Report of committee in charge of proposed
school trip to Indianapolis for football game
with Butler College.
Moved by Hepp, seconded by Denny, that
Council pay $1.20 of each fare ($2.20). Car-
ried.
Moved by Hepp, seconded by Price, that com-
mittee use its own discretion in matter of issuing
tickets to student body. Carried.
Moved and carried that chairman of com-
mittee inform student body of proposed trip at
the next assembly.
Adjournment.
REPORT OF FINANCIAL SECRETARY
NOVEMBER 10, 1911:
Amount in Bank, Oct. 16 
Credit to Athletic Ass'n. (overdrawn)
Credit to General Fund $427.41
Credit to Symphony Club  99.60
Credit to Rose Technic  105.10
Credit to Y. M. C A  73.99
Credit to Scientific Society  8.60
Credit to 'Camera Club  17.20
Owed to Dr. Mees  194.56
TO
$843.90
 
 82.50
$926.46 $926.46
Expended by Ath. Ass'n. since Oct. 16 $ 998.90
Expended by General Fund since Oct. 16  30.89
Expended by Symphony Club since Oct. 16  36.00
Expended by Rose Technic since Oct. 16  83.50
Expended by Y. M. C. A. since Oct. 16  27.65
Expended by Camera Club since Oct. 16  8.00
Payed to Dr. Mees  194.56
$1379.50
Received by Ath. Ass'n. since Oct. 16..4 961.95
Received by Gen. Fund since Oct. 16.... 30.30
Received by Symphony Club since Oct
16  10.80
Received by Rose Technic since Oct. 16 38.05
Received by Y. M. C. A. since Oct. 16  8.00
Received by Scientific Society since
Oct. 16  .80
Received by Camera Club since Oct. 16 1.60
$1051.50
Amt. in Bank on Oct. 16, $1051.50 $1895.40
Total expenditures since Oct. 16  1379.50
Amt. in Bank Nov. 10 $ 515.90
Credit to Athletic Ass'n. to Nov. 10
(overdrawn) $119.51
Credit to General Fund $426.83
Credit to Symphony Club  74.40
Credit to Rose Technic  59.65
Credit to Y. M. C. A  54.34
Credit to Scientific Society  9.40
Credit to Camera Club  10.80
$635.41 $635.41
J. M. BEAUCHAMP,
Financial Secretary.
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FOUNDATIONS
By the late CHAS. HERMANY, Chief Engineer. Louisville Water Works.
F4 j ARTH foundation, as a generic term inarchitecture and engineering, has many
and widely varying significations ; primarily,
it signifies a selected portion of the Earth's sur-
face upon or in which to build and support an
artificial structure.
In many cases the natural condition of the
material is sufficiently firm or incompressible
to safely support the structures to be erected
thereon; all that is necessary in such cases is to
prepare a level plane of the required form and
area at a sufficient depth below the surface to
guard against probable future changes in the
immediate surroundings and always below the
frost line in cold climates.
Level planes thus selected or prepared, are,
by some writers on the subject, called the "bed
of the foundation." If this is good structural
language, then it follows that there is no na-
tural foundation, and that the term foundation
is limited to what is artifically placed upon the
bed, the foundation being above its bed.
Some definitions of the term foundation com-
prise everything in a structure which is neces-
sary to support the occupied or utilized part
thereof. Such limitation, or comprehensive-
ness of definition, would place the foundation
of an ordinary building at the level of the base-
ment or lowest floor, in a bridge, at the upper
level of the piers, where the bridge proper is
supported, in the Eddystone Light House on
top of the column where the lantern rests, in
monumental shafts outside of and distinct from
all visible parts of the structures, and in cases
such as the Eiffel Tower and Ferris Wheel—
perhaps the least useful of structures—in the
proper places or on the selected beds upon
which they were supported. Numerous ex-
amples might be cited which bring into question
the correctness of this definition.
If the level plane upon which a structure is
to be commenced, erected and supported, term-
ed above—the bed of the foundation—is in
earth not sufficiently incompressible to safely
carry the weight of the structure with permiss-
ible settlement, the material below this plane
must have its density increased to an extent
sufficient to bear the weight, for which purpose,
various methods are practiced, piles are fre-
quently driven by which it can be solidified to
a maximum, until it begins to flow; this usual-
ly produces lateral compression also and tends
to somewhat spread the base and increase the
weight-bearing area ,always provided that the
pile penetration is limited to material of uni-
form character and density. In such cases the
foundation will be partly natural and partly
artificial. But in situations where the piles are
driven through a stratum of compressible ma-
terial to one that proves to be incompressible
by weight of the structure, the foundation will
then manifestly be natural at the plane of the
lower ends of the piles and composite, thence up-
ward to the beginning of the structure. Com-
prehensively, an earth foundation seems to corn-
price the natural medium and all artificial de-
vices needful to make their combination with
the earth reliable for carrying the weight of a
structure for a specific purpose. Such a foun-
dation commences in or upon the earth, and ends
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in a plane thereon or above, which plane is not
yet irrefutably defined.
Beyond this epitome, there is a wide range
of systems, methods, parts and details to which
the term foundation is somewhat collectively
and indefinitely applied, with much inaptitude
and some vagueness of meaning. Some of them
are to be hereinafter described.
For the scientific and practical, or correct
and structural, uses in architecture and engin-
eering, the term foundation should therefore be
differentiated, so that both students and prac-
titioners could use it with intelligence and pre-
cision; which undertaking must of necessity be
relegated to those of our profession who have
time, with scientific and literary inclinations, and
also experience. Sucs dismissal of the problem
does not, however, imply that it is a matter of
little or secondary importance, for the correct
understanding and proper use of technical terms
are of the greatest importance, both for a cor-
rect concept of structures and the ability to
write invulnerable laws (specifications) for
their execution. A slight confusion -in the use
of terms, even a trifling conflict in their prac-
ticable or permissible interpretation, often pro-
duces great trouble and costly litigation. Self-
evidently, therefore, a full or complete differen-
tiation of important technical engineering terms
is a great desideratum at the present develop-
ment of the art and science, the preparation of
which is a work on which the ablest engineers
might be usefully, perhaps profitably employed.
The restricted sense in which the term earth-
foundation is here used, may be illustrated by
citing the cases of posts (ordinary fence or
electric wire) partly sunk in the earth, nails
partly driven into a wall and pins partly stuck
into a cushion, where the earth, the wall, and the
bran and sawdust are respectively the founda-
tions. The penetrating parts of the posts,
nails and pins, form no part of the respective
foundations, although some engineering litera-
ture tends to confound them or jointly charac-
terizes them as foundations, while the selected
medium constitutes in fact the foundation. The
stability of any of them depends manifestly up-
on the density of the earth, the wall, or the bran
and sawdust, modified by the limits of penetra-
tion. If the Engineer will properly keep in his
mind this elementary construction principle, he
will not be liable to err greatly in founding a
structure upon and in earth of even greatly
limited supporting capacity.
Sites for earth-supported structures are gen-
erally not matters of choice, but have to be ac-
cepted with many and varying degrees of limi-
tation, in most of which judgment combined
with precedent and experience form the rule of
procedure, if rule enters largely into such opera-
tions.
For the guidance of the Engineer in such
cases the literature upon the subject is replete
with useful information and practical solutions
of specific examples, to successfully avail of
which, however, much discrimination is usually
indispensable, because the men who write upon
the subject are apt to overdo their work, and
thereby suggest needless elaboration of precau-
tion and enhancement of cost, so that the prac-
tical engineer, who is generally sailing between
the "Scylla and Charybdis" of financial limita-
tion and structural failure, is often compelled to
rely upon himself and give formulated instruc-
tion and precedent the cold shoulder. This he
should not and would not do, were the elements
of time and money less rigorous in their ex-
actions.
As an instance of overdoing in such teaching,
some authors advise that, for very important
structures to be erected upon questionable foun-
dations, these would be tested by weighting them
for a sufficient time by twice the load per unit
area they are eventually to bear. That reads
well, sounds profoundly wise, but how is the
Engineer to carry out such methods? Who has
ever had the time and money to do it? Where
will he find and h,ow apply the ponderous mass
to weight the foundation of a bridge pier which
is to be built one hundred or two hundred feet
high? It sounds like requiring the love-1Pder
Leander to swim the Hellespont twice before
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permitting him to undertake an hydraulic pil-
grimage to the shrine of Venus.
To read such gilding literature profitably,
nearly as great risk must be incurred and judg-
ment exercised, as in placing exclusive reliance
upon. yourself.
All the foregoing, however, is well and fully
discussed in the literature upon the subject,
and the in part rehearsal of it here, may be,
unwittingly perhaps, the laying of a foundation
for what is to follow, in which the personal equa-
tion will of course bear scrutiny, for one's pro-
ximity to accomplished examples in engineering,
as in other matters, frequently impairs vision.
It is believed to be a matter of interest, pos-
sibly one of instruction, to describe several ex-
amples of earth-foundations which vary con-
siderably from well-established usage:
AN ENGINE HOUSE AND ENGINE
FOUNDATION.
Some seventeen years ago an addition to the
pumping machinery was required at the Pette-.
consett pumping-station of the Providence, R.
I., water works, which pumping-station is up-
on the left bank of the Pawtuxett river, a small
stream which runs through a portion of the
broken and rocky districts of Rhode Island. At
a point on the river there is located quite a pock-
et of quicksand, with which much difficulty was
experienced in founding several engine houses
and pumping engines for the Providence water
supply between 1868 and 1884, in which latter
year the water department concluded to further
increase its pumping capacity, upon which Mr.
George W. Corliss, at that time the most noted
steam engine builder in the United States, came
forward and offered to the city to erect two
three-million-gallon pumping engines, or one
duplex six-million-gallon pumping engine, with
boilers, upon plans entirely his own, for a spe-
cific sum of money—quite low in amount, and
his offer was accepted.
Mr. Corliss had apparently not been inform-
ed of the character of soil he had to contend
with in erecting the machinery contracted for;
and when he realized that it was quicksand he
had to deal with, he excavated along the bank
of the river, and a short distance therefrom, a
pit somewhat larger in size than required for
his building and engines, which he excava, ed
some distance into quicksand before realizing
the true state of affairs. Thereupon, he hit
upon the following expedient: Immediately in
the neighborhood of the pumping-station there
were a great many boulders, sometimes called
field-stones in New England, all lying about
useless and unclaimed, and to which anybody
was welcome who would remove them from the
soil, inasmuch as they occupied space, impeded
vegetation, and hindered cultivation. Mr. Cor-
liss set to work gathering up these boulders,
from the size of two feet in diameter down to
that of a man's fist, and had them dumped al-
together into the pit excavated for the engine
house. Previous to commencing, he erected a
pile-driver, and simultaneously with the dump-
of the boulders he rammed them into the quick-
sand to a depth of something over five feet, and
secured thereby a compacted bed of boulders
and quciksand, upon which he placed a thin
layer of concrete and thereon erected the house
and the engines, with entire success, and a very
small sum of money, as compared to resorting
to driving piles, the use of timber platforms, or
a large monolithic mass of concrete. The main
object Mr. Corliss had in view, was to reduce
first cost and repelling quicksand by the use of
field-stones and a pile-driver, instead of being
repelled by quicksand, or by attempting the use
of coffer-dam, piles, etc., and incurring a cost
inadmissible under the circumstances. What
load was placed per unit area upon this foun-
dation has not been reported, but I know from
personal observation that it was a success.
CHIMNEYS AT THE LOUISVILLE
WATER CO.'S PUMPING STATION,
ERECTED IN 1859.
The foundations of these chimneys were in
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and upon the alluvium which forms the south-
erly bank of the Ohio river, at an elevation of
19 feet above low water; it had a thickness of
16 feet down to where the gravel and sand com-
menced, in which the river at this point runs as
its low-water bed. For this purpose there were
excavated pits 20 feet square and about 91/2 feet
in depth from the original surface of the river
bank, which was 281/2 feet above low water. The•
earth at the bottoms of these excavations was
not sufficiently firm to prevent a man walking
over it from making a distinctly visible impress-
ion with the heel of his shoe. Upon this earth,
without any ramming or artificial solidification,
there were placed two layers • (one for each
chimney) of concrete 20 feet square and 1 foot
thick. Upon each of these layers of concrete
was laid a tier of 10x12 inch timbers, 19 feet
long, the 12-inch dimension being placed verti-
cally. There were eleven of these timbers in
each tier, making ten 10-inch spaces between
them. They were bedded in the concrete and
properly leveled up. The ten spaces between
the timbers were then filled with concrete flush
up to the top. Upon each of these first tiers
was laid a second tier of timbers, similar in sec-
tion and length, with similar intervals between
them, resting partly upon the first tier of tim-
bers and partly upon the concrete between them.
The ten spaces between each of the second tier
of timbers were then filled with concrete flush
to the top, thus preparing an artificial footing
consisting of concrete and oak timber, upon
which the footing courses of masonry were laid,
the first being 18 feet square and the second 17
feet square, upon each of which second course
a prism of solid masonry was built 16 feet
square and 17 feet high. Upon each of these
prisms were laid four additional one-foot courses
of masonry, stepped off six inches on a side
and reduced to an octagon circumscribing a cir-
cle 13 feet 4 inches in diameter, thus completing
two stone structures 25 feet in height from the
alluvium above described, to a total elevation
of 43 feet above low water in the river, coin-
cident with the principal floor of the engine and
boiler houses. Upon these stone pedestals were
erected the brick chimneys, each 120 feet high.
The two chimneys were constructed in an ex-
actly similar manner. The excavation for the
foundation-pits were commenced the 12th of
May and the chimneys completed August 20th,
having been erected in one-hundred and one
days on the up-stream and down-stream ends
of the two boiler houses which flank the engine
house of the pumping-station.
Long before completing the chimneys they
commenced to settle vertically, and soon there-
after to lean—the downstream one in an east-
erly direction, parallel to and normal with the
longitudinal and transverse center lines, re-
spectively, of the pumping-station, the upstream
chimney leaning southwestwardly at an angle
of 45 degrees to the before named center lines.
In this condition an earth fill was built around
them to the height of about 12 feet on the na-
tural river bank, being part of an embankment
165 feet wide, 400 feet long, and 121/ feet high,
finished 40 feet above low water, and at that
time considered to be equal to extreme high
water level. While this was being done, the
chimneys continued to settle, lean and incline
to each other to an extent which was a trifle
alarming, and to cause public opinion to wabble
more than the chimneys. The downstream
chimney leaned from a perpendicular, at its top,
a trifle over 3 feet, while the upstream chimney
leaned diagonally across its base 4 feet 8 inches
at the top, an extent that was approximately
the danger point. During all this time the
Chief Engineer, so far as I could learn, didn't
have a word to say—the chimneys and the pub-
lic were doing all the talking. In the early part
of Oct. of the same year he handed me a sketch
and gave verbal instructions to have excavated
a pit four feet wide outside of the base course
and down to the concrete course, and have the
walls of this pit securely planked, braced and
shored. The pit extended half-way around the
chimney, from the middle of the southerly half
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of the foundation, across the westerly face of it,.
and east to midway on its northerly face. After
this was completed in quite a workmanlike man-
ner, having been built of 3-inch sawed and
squared plank, 8-inch square posts, and 4x4
inch struts between the posts and the wall of
the chimney at suitable intervals, there was pres-
ented a pit surrounding half the foundation
course of the chimney with a depth of 21 feet.
In this pit, fair with the ends of the timber
courses, and surrounding half the foundation
course, there were excavated vertical pits at in-
tervals of 30 inches between centers, 18 inches
long, 9 inches wide and 6 feet deep; the excava-
tions were made with specially prepared spades
and scoop-fashioned shovels. This left the al-
luvium soil under the chimney, and half-way
around its foundation on the side from which it
leaned, with sixteen pits 9x18 inches in section,
and fifteen piers 9x12 inches in section. These
pits were scarcely completed before the piers
between them commenced crumbling and the
chimney to recede from its leaning position to-
wards a vertical one. In the course of 91 days
this recession had progressed to a position of
three-inch variation at the top from a vertical,
at which point the pits were filled up and ram-
med as solidly as the earth in its natural con-
dition. The timber curbing was removed, the
pit filled, and in the course of a few days there-
after the chimney was plumb, and so remains.
With the upstream chimney the same plan
was adopted, with the exception that the entii:_t
northerly side of it was exposed, instead of
only one-half of it, as in the downstream chim-
ney. The upstream chimney did not respond
promptly; screw-jacks were placed between the
stone-work of it and the upstream boiler house
walls, and all permissible stresses placed upc,
the walls, the pits which had been excavated in
a manner similar to those around the down-
stream chimney were filled with broken stone,
and then flooded with water, so as to soften the
earth on the upstream and river side thereof,
upon which proceeding the chimney started to
recede from its leaning position toward the ver-
tical, to less than one inch.
Thereupon, the broken stone which had been
placed in the excavated pits, and the piers be-
tween them, were removed, a trench made along
the easterly and northerly edges of the concrete
base and extending three feet below it, prior to
which, however, there had been prepared a bat-
tering-ram consisting of a solid poplar timber
12 inches square and 18 feet long. This tim-
ber had four handspikes bolted to it—two near
the bottom and two near the top—by means
of which eight able-bodied men lifted it and let
it fall, the timber being guided at its upper end
and about midway of its length, and lubricated
in the guides. This battering-ram was lifted
and allowed to fall a height of about 20 inches,
striking upon a sill laid upon the projecting
oak timbers on the easterly side of the founda-
tion and at the northerly end thereof. This
operation was continued six days in the week
for upwards of fourteen weeks, to which the
chimney responded by receding at a slow rate
of progress, except upon one day in March
when there was a heavy gale blowing from the
Southwest, almost directly opposed to the di-
rection in which the chimney leaned. On th;s
day the battering was continued as usual, and
the chimney receded a trifle over seven inches
from an inclined toward a vertical position. De-
ducting seven inches and one inch from the to-
tal amount of inclination, would leave 48 inches
to be recovered in a period of, say, 88 days,
which would give nearly 0.55 of an inch per
day as the rate of recession accomplished by
the use of the battering-ram. During this
operation the earth under the concrete caved,
and some of the one-foot layer of concrete tum-
bled in the trench with it, the foundation be-
came undermined at the north-easterly corner
for a horizontal distance of 31/2 feet. The use
of the battering-ram was continued until the
chimney was plumb, to accomplish which, took
about 213 days from the time work wa,-, com-
menced upon it in digging a trench around it.
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The computed weight of these structures,
from the bottom of the concrete up to the top.
of the brickword, a height of 144 feet, was
896.3 tons each. Call it 900 tons, would make
the weight per square foot 2 1-4 tons, under
which weight the structures settled, each a trifle
over sixteen inches.
Settlement was, of course, apprehended, but
no leaning of the chimneys. For the purpose of
successfully distributing the weight upon the
alluvium foundation, a timber grille (described
above) was introduced. The alluvium consists
of sand and loam, possesses but a silght degree
of cohesion, in a dry state it approximates to
sand, while in a wet state to quicksand, but is
neither, correctly speaking—intermediate be-
tween these extremes it has some cohesion. Pre-
sumably, all the timber in the grilles has long
ago decayed and become vegetable mould, and
the chimneys are now supported each on 100
concrete piers, 10 inches square, 24 inches high,
intervening between the top of the one-foot layer
of concrete and the bottom of the stone masonry
prism under the brickwork, each one of which
prisms, on this assumption, is, therefore, load-
ed with 9 tons, or at the rate of 12.96 tons per
square foot.
There was on feature connected with the be-
havior of the chimneys that was difficult to ex-
plain, which was, why did they lean toward
each other. It would be amusing to recite the
various explanations which were given, some of
which involved the varying phases of the Moon.
One among them all, however, is deemed worthy
of mentioning, which was a theory based upon
some facts, which were as follows: Soon after
'commencing work upon the chimneys the work
of laying the intake pipe was commenced, and
prosecuted until late in the fall and some time
after the chimneys were finished. The intake
is a double pipe from the pump wells in the en-
gine house to a point about 30 feet thereof out
towards the river, where, by means of a Y, it
becomes a single pipe, the respective arms of
the Y connecting with one of the two branches
from the wells, in which wells the work of laying
the pipe was commenced, was extended thence
riverward through an open cut which was about
30 feet wide at the top and extended to an aver-
age depth of about five feet below low water,
and generally from seven to ten feet below the
stage of water in the river. From this open
cut, the inflowing water, in large volumes, was
removed by pumps, and the sand and gravel, of
which the excavated material mostly consisted,
had some quicksand in it. This open ditch and
pumping continued for a period of over three
months. It was suggested that this draining of
the water from the sand and gravel for so long
a period of time tended to produce a slow pro-
gressive flow in the quicksand which permeated
the gravel bed towards this center, producing a
slight subsidence in the overlying alluvium, and
thereby giving a start to the chimneys to lean
in that direction. If this theory had been cor-
rect, then the chimneys should have leaned
slightly towards the river, which they did not;
and the main body of the engine house, which
was in the middle of the trough, should have
settled, which it did not. It is, therefore, fair
to assume that the chimneys' commencing to
lean towards each other was due to some other
cause, which cause was most probably the con-
stant tremors resulting from the moving of
heavy masses of castings, embracing boilers and
pumping machinery, with the daily riveting,
hammering, and sledging which accompany
such operations, and that in obedience to these
tremors the chimneys took 'a start in the direc-
tion towards the center of these operations.
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A MODIFICATION OF THE WALSCHAERT
VALVE GEAR
M. R. REED, '05.
IT is the purpose of this sho-rt article to il-lustrate and describe a modification of the
standard Walschaert Value Gear as applied to
locomotives on the Vandalia Railroad.
The first locomotives equipped with Wal-
schaert Value Gear to be used on this railroad
were of the Mogul type for freight service and
were built in July, 1906. There were only
three of these engines, but in the following
July eleven more were purchased, making four-
teen in all of the type.
These locomotives were equipped with
twelve-inch piston values having 7-8 inch steam
lap and a constant lead of 3-16 inch. From
the outset these locomotives gave poor service
and no amount of "doctoring" seemed to do
them any good. They could not begin to com-
pare with another class of Mogul freight en-
gines of the same size and design with the ex-
ception of slide valves and Stephenson link
• motion.
They were all very extravagant in the con-
sumption of coal and water and would not start
or haul more than three-fourths of their rated
tonnage. From observations on the road it
was apparent that this amount of lead in full
gear was excessive for starting a heavy train,
hindering rather than helping. The extravag-
ant use of coal and water was attributed to the
short steam lap of the valves and was overcome
by substituting valves having 1 1-8 inch steam
lap. The problem now was to make these en-
gines start and haul their rated tonnage.
The plan was finally evolved to retard or
throw back the eccentric crank center enough
more than 90 degrees behind the main crank
pin to take away the lead in full gear forward
motion. This being the only change made in
the gear we would still get the amount of lead
in mid-gear, and approximately so in running
cut-off, that the combination lever was propor-
tioned to give. Of course whatever amount of
lead was taken away in full gear forward mo-
tion was added to the lead in hack motion, but
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this was not found objectionable in road en-
gines running forward practically all of the
time.
This modification of the gear left us all the
attendant advantages of an outside gear com-
bined with the advantages of variable lead.
This modification is made possible by the fact
that the motion of the valve is derived from
two sources, the eccentric crank and the com-
bination lever. In full gear the motion of the
valve is for the greater part controlled by the
eccentric crank while in mid-gear .the effect of
the eccentric crank is entirely cut out and the
motion is imparted to the 'valve by the combi-
nation lever only, and is equal of course to
twice the amount of the lap plus lead. s
In hooking up the valve motion from full
gear to mid-gear, the effect of the eccentric
crank is gradually reduced and that of the
combination lever gradually increased, so that
in effect we made it a variable lead gear. This
arrangement overcame all our troubles from
this source and made the engines first class.
We have gone through this same experience
with another class of locomotives, a heavy con-
solidation type, for freight service, the trou-
ble, remedy and results being the same as cited
above. As a consequence this modified gear is
the standard arrangement for all locomotives
on the Vandalia Railroad, having the Walsch-
aert gear; the Pacific type passenger locomo-
tives, however, are set with 1-16 inch lead in
full gear forward motion instead of line and
line as are our freight engines.
Fig. 1 shows a diagram of the gear as ap-
plied to the Mogul type freight locomotives
having piston valve with inside admission;
Fig. 2 a theoritical diagram of the valve motion
in mid-gear, full gear and running cut-off, and
Fig 3 shows to an exaggerated scale the retarda-
tion of the eccentric crank.
In Fig. 3, A is the crank pin center, B the
eccentric crank center for the standard Walsch-
aert gear, C the eccentric crank center for the
modified gear, and F is the wheel center. CD
represents the amount the eccentric crank cen-
ter is retarded, and AC the length of the new
.1- OW CY1-111.101411
eccentric crank which is equal to,
(AF-I-DC)2+DF2
CD or the amount the eccentric crank center
is retarded of course depends upon the reduc-
tion of lead wanted and the proportions of the
valve gear parts. For the gear shown in Fig 1,
this amount is equal to
3  50 27 .
816'45.3125' =.7 inches
Having found the value of CD we can by similar
triangles find the value of BD and therefore
DF. For the gear in question BD is found to
be .03 inches which makes D F=9.97 inches.
THE ROSE TECHNIC 41
Consequently the length of AC of the
crank arm equals
414 72+9.972=17.77 inches.
In practice, however, we have found that
it is necessary to retard the crank slightly,
more than the theoretical amount in order to
get the required reduction in lead in full gear,
on account of the slight slip of the link block,
lost motion, etc., which accounts for 177/8
inches being shown for the length of the eccen-
new Chas. H. Hills, '02, has been transferred
from Butte, Montana, to Salt Lake City, Utah.
He is sales manager for Henry R. Worthing-
ton in the Salt Lake territory.
S. S. Kidder, 1900, has been promoted from
Mill Superintendent to General Superintendent
of the Pittsburg Silver Peak Gold Mining Co.,
at -Blair, Nevada.
W. H. Hazard, '04, who has been with the
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tric crank in Fig. 1, instead of 17.77 inches,
the theoretical value.
The center C, of the new eccentric crank, must
of course be kept on the same circle in order to
maintain the same valve travel.
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ALUMNI NOTES.
R. C. Everson, '05, has returned to Terre
Haute from Wyoming and is associated with
Mr. Fred Rush in the firm of Rush & Everson,
Civil and Mining Engineers.
J. Harry Stump, '10, is with the Southern
Locomotive & Car Mfg. Co. at Valdosta, Ga.
Fairbanks-Morse Mfg. Co., at Beloit, Mich.. is
now with F. Morse & Co., in Chicago.
M. B. Stewart, '98, visited the school one day
the latter part of October. He was on his way
back to Santa Barbara, Chihuahua, Mexico,
after a several weeks' vacation. He is Me-
chanical Superintendent of the American
Smelterers Securities Co. at that place.
0. P. Hood, '85, who for several years was
Professor of Mechanical and Electrical En-
gineering at the Michigan School of Mines, has
been appointed Chief Mechanical Engineer of
the U. S. Bureau of Mines at Pittsburg, Pa.
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Everett E. King, '01, is Asosciate Professor
of Railway Engineering at Iowa State College
at Ames, Iowa.
Arnold E. Frendenreich, '06, is with the
Universal Portland Cement Co. at Bluffington,
Ind.
Donald B. Rush, '10, is Chief Draftsman for
the C. & A. & St. L. & W. Rys. at Chicago.
The announcement of the marriage of Miss
Mayme W. Fisher to Mr. Chas. Mengel Struck,
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• Geo. T. McCormick, '08, has left the Kay
and Ess Co., of Dayton, Ohio, and is with the
B. T. & S. P. Day Co. at Cleveland, Ohio.
Phillip W. Poindexter, '10, who has been
with the General Electric Co. at Schenectady,
N. Y., has taken a position with the Boston &
Corbin Mining Co. at Corbin, Montana. He
was married to Miss Lena Alice Pell, at Carbon,
Indiana, September 4, 1911.
C. E. Hoffner, '11, has returned to Terre
Haute and will soon take up his duties as In-
5
'10, at Louisville, Ky., July 8, 1911, is made.
Mr. Struck played end in the Alumni game
Sept. 30.
J. H. Lendi, '97, has left the Belden Mfg.
Co. of Chicago and is now with the Universal
Portland Cement Co., at Buffington, Ind.
FIG. 3
spector of one of the new Sewerage Systems
which are being installed in Terre Haute.
W. H. Evans, '11, is in the Mechanical En-
gineering Department of the Vandalia R. R.
at Terre Haute.
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HALL OWE'E N
AN:HAT is the meaning of the word Hal-lowe'en? Ask the Juniors and see if
their answers are not all one and the same on
this subject. Every Junior since '04 has had
occasion to remember this memorial night, and
the present '13 class in particular. Upon this
class probably rested the fate of the Hallowe'en
"stunts" and we are glad to say that against
considerable opposition it stood the test and
kept the "Memorial" night from disappearing
altogether.
The spirit of the class was well displayed
when soon after six o'clock on Hallowe'en
thirty-nine of the forty-two Juniors arrived at
the Terre Haute House. When every one had
been seated at the long table, it did not take
long for them to "pitch in" and make "short
work" of the excellent things set before them.
The next part of ;the program, the toasts, was
very cleverly handled by toastmaster J. Mercer
Beauchamp. The toasts follow:
"The Fountain" R Buck
"My First Impressicn" R S. Gildart
"Why Girls Leave Home" J. E. O'CiAinell
"The Modulus" R. 0. Headley
"How I Like It" W. T. Reddish
"The Profs" A E. Sheffel
"The Hell Raisers" C. Gray
"Superintendents I Have Known" 
F M. O'Laughlin
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"Us Roughnecks" I. R. Bailey
"How and Why We Get It"__ _R. A. Donaldson
Arising from the banqueting table and push-
ing their way through the smoke, the "bunch"
left the hotel and gathered together again at
the Varieties to participate in the second per-
formance. This over, there was nothing left to
do save wait for the small hours of the morn-
ing when the work in hand could be carried on
with better success. In the frequent confer-
ences "the Doctor" had had with the committee
on "Hell Raising," the former made it quite
plain what was not to be done. Since this in-
cluded about everything to be thought of, only
two plans suggested themselves—have a "Pink
Tea" in the gym, or stand on the corner of
Seventh and Main. However, the committee
deemed it proper to go ahead and conduct a
respectably good time regardless of Doe's fond
admonitions.
With this in mind, the wood shop was visited
and sufficient articles taken out to form a good
sized bon-fire, otherwise it was not disturbed.
The machine shop was also "let off" easy. Not
finding easy access to "Martha's" inner office,
the safe in the outer office was rolled into the
blacksmith shop where it really belongs and
where it can be much better taken care of.
Blacksmith shop and foundry proved to be the
Juniors playground and from all appearances
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they were feeling rather jolly. While the wood
for the bon-fire was being gathered and some
mischievious ruffians were. covering the already
beauteous grandstand with colored numerals,
the main hall was visited and with plunder from
the shops a blacksmith shop was constructed
and a goat was procured and placed as a sen-
tinel to watch over it. Deeming it proper that
the "Greatest Evangelist in the World" should
have some support from the men of Rose, a
couple of large Scoville signs were "produced"
and hung in front of the building. This done
they all gathered around the big blazing bon-
fire of flasks, frames, and what-not, and made
merry until time to disband.
The memorial left by the class of 1913 is a
sanitary drinking fountain. The class decided
to leave something useful as well as ornamental,
and in leaving a drinking fountain, expect to
accomplish this purpose.
THE HALLOWE'EN PARTY
SATURDAY evening, Nov. 4th, the mem-bers of the three upper classes from A to
Q inclusive, were entertained at the Heminway
House by the wives of the faculty.
In departing from last year's method of en-
tertaining the members of each class seperately,
the ladies hit upon the admirable plan of di-
viding the students alphabetically, irrespective
of their classes. This gave the students present
a chance to become better acquainted with mem-
bers of the school outside their individual class,
a chance afforded by no other social gatliering
of the year except the Freshman reception.
The affair was in the nature of a Hallowe'en
party and the Hallowe'en decorative scheme
was carried out throughout the house. Jack-
o'-Lanterns hanging on the porches could be
seen a distance of several blocks and served as
beacon lights to those attending, and smiled a
welcome as you entered the grounds.
More Jack-'o-Lanterns greeted you as you
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stepped inside the door, for every place large
enough to hold a pumpkin was occupied by one
of them; piano, stair posts and mantels. Black
cats, witches with their brooms and other hal-
lowe'en emblems were much in evidence.
Toasting marshmallows was one of the num-
erous stunts provided for the evening. Every-
one was given a long stick and all the marsh-
mallows they could carry without having to
use a basket and the low simmering fire in the
, fire places furnished ideal places for the toast-
ing process. Several perfectly good marsh-
mallows were wasted in the first attempts, but
before long every one had become proficient in
are art and fire-places were soon at a premium.
Nothing daunted by lack of space at the fire-
places some of the more patient ones resorted to
the fire furnished by the candles in the Jack-'o-
Lanterns and while rather slow the results seem-
ed to be sure.
A "bobbing" stunts was furnished by a hori-
zontal bar suspended from the ceilidg, to one
end of which an apple and the other end a red
pepper were attached. When the bar was set
revolving it took some pretty quick head work
to get a bite out of the apple; so much, in fact,
that only one person succeeded in getting a bite
of the apple the whole evening. That person
was Prof. Hathaway, but evidence from a dozen
persons has been gathered to show that he
slipped up to the bar while it was at rest and
he thought no one was looking,. siezed the ap-
ple in his hands and took a bite. It would seem
that the Professor had inside information- in re-
gard to the "feed" that he knew was coming,.
and had gone without his supper in order to ably
do it full justice, but that hunger had finally
become so great that he was forced at last to
take a bite of the apple.
Of course, a Hallowe'en party would not be
complete without some fortune telling stunt and
the ladies provided for this in their usual
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thorough fashion. A table on which was set
three bowls of different colored water served to
tell you what sort of -a. person you were going
to marry, blonde, brunette or grass widow. A
rather more elaborate fortune was given by the
"gypsy queen," whom the ladies had secured.
The gypsy tent was pitched in one of the side
rooms and lighted only by Jack-'o-Lanterns.
The gypsy queen, who, on close observation,
was seen to be Mrs. Stevenson, was seated in
the tent behind a table. Her costuming was a
perfect representation of the gypsy maiden and
would have to be seen to be appreciated, and
the whole effect can be better imagined than de-
scribed.
The fortunes told fully came up to those
handed out by a real gypsy fortune teller and
some of the events foretold showed wonderfully
keen insight into the future on Mrs. Stevenson's
part.
After everyone had had their fortunes told
the ladies appeared on the scene with plates,
glasses, etc., and everybody settled down to an-
ticipate wha was coming.
What was coming proved to be Dr. White
with a jug of cider in each hands and Prof.
Stevenson with a basket of apples and dough-
nuts. All the eats proved excellent and the two
"Waiters" were kept busy. refilling glasses and
replenishing plates.
After this, Beauchamp gave several vocal
numbers which; as is always the case when
"Beauch" sings,..called for more. When he
finally called for mercy, everyone joined him
in singing popular songs. Those so inclined
danced until a late hour when everybody voted
the party an immense success and departed.
Those present have but one regret and that is
thaf they can't change their names so as to be
included in the K to Z list. Those who come in
this list should be anticipating a mighty good
time ir the near future. H. 0. KELLEY, '13.
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THE Rose Poly foot ball team has gonethrough another month of playing with
nwre or less success. Of the last four games
payed, two could not have been improved on,
but the other two were heart breakers. The
games with Vanderbilt University and Frank-
lin College were all right. The team made a
better showing than was generally expected
and put up a great fight against Vanderbilt,
the final score being 33 to 0. Then on the
next Saturday came Earlham and fate was sure-
ly against Rose Poly. In the first half Rose
twice had the ball over the goal line but were
not allowed the scores owing to some question-
able rulings of the officials. Rose clearly out-
classed Earlham; especially in the first half
when the ball was in Earlham territory prac-
tically all of the time. In the second half the
men seemed to lose some of their fighting spirit,
probably being disheartened by the way things
were going against them.
The score, 9 to 0, fails to tell the relative
strength of the two teams, and Wabash's 12 to
3 defeat of Earlham does not necessarily mean
that Wabash is 18 points better than Rose.
The game of November 11th decides that ques-
tion. After Earlham came the question of
Central University of Danville, Kentucky, the
game being played in Louisville. Vanderbilt
had defeated the University team by twelve
points more than they did Rose and consequent-
ly the players were a trifle overconfident when.
they started the game. A two-man team beat
us as the playing of Ramsey and Clark was all
that beat Rose Polytechnic. It was a great
game though, and put the fellows in the right
spirit to give Franklin an awful drubbing on
the next Saturday. Butler had a record of 19
to 0 against Franklin and every one thought a
win of 25 to 0 would be about all right. But
the first half ended 29 to 3 and then it was a
question as to whether the score would be bet-
ter than Indiana University's victory of 42 to 0
over Franklin. In the second half Coach Clark
took out Hegarty and Stoms, who had been
playing great games, and sent in two light
men, Hansen and Wallick, and it was great to
see the way these two men ran away from the
Franklin team. With the exception of some
runs by Wente, they were responsible for the
twenty-one points scored in the third period. It
was the first chance this year for the rooters to
feel elated over the team's showing.
 
000---
IT won't be long before the basket-ball sea-son starts and right now prospects look
good. With Crowe, Wente, Gray, Poggensee,
and Deming of known calibre, Capt. Crowe has
the neuclus for a good team. Besides, there is
the usual talk of stars in the Freshman class
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and chances are that several of these numerous
stars have college ability. It is a well known
fact, though, that college basket-ball is far dif
ferent from that of the high schools. Class
games will be scheduled up until the start of
the season, that is, through the month of De-
cember. It is from the material shown in these
games that the captain gets his start and it is
up to any Freshman who intends trying for the
team to get out at this time and show his abi-
lity. It looks very much like there will be no
Coach this year as the finances of the Athletic
Association are too low to stand it. The
presence of Wente on the team raises the
chances for a good team a great deal. He
didn't play last year but the two years pre-
ceding that he was a regular and put up a
good game at forward.
 000 
HAIL ye Faculty! We understand thatthe faculty is going to enter a team in
inter-class basket-ball series. Last year the
Faculty team played two of the fraternity
teams and this year they are going to try their
luck with the classes. They have defeated us
before, but not at basket-ball, and here is our
chance to get even. And to think the games
start just about the time the mid-term grades
are out! Professors Thomas, Wischmeyer,
White, Stephenson and Heimlich are the stand-
bys and those who saw them perform last year
know it is no joke.
000
VANDERBILT 33-ROSE 0.
It was j ust a question of how much the
Southerners would score and the result was
much better than many expected. The Vander-
bilt back field was too fast for Rose, -especially
the two Morrisons. Poggensee put up an
especially good game. The line-up:
Vanderbilt (33) Position Rose (0)
Metzger, Sykes L E 
 Deming
Freeland L T 
 Gray
Covington L  G. . Poggensee, Sullivan
Morgan 
 
LaForge, Ratterman
C. Brown R G 
 Carter
T. Brown 
 
R
 
T. 
 Wente
E. Brown ........... R.E. . .
R. Morrison Q B 
Sykes, Metzger F B 
Collins, K. Morrison. .R.H.B..
Harbage, Robbins. . . .L.H.B.
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. . Lammers, Gillum
Nehf
Hegarty
Sheldon, Templeton
. . Wallick, Sheldon
Touchdowns: R. Morrison 2, Collins 2, Rob-
bins, Metzger. Goals from touchdown: Collins
3. Referee, Walker, Virginia. Umpire, Kray-
mer, Northwestern. Linesman, Brown, Van-
derbilt. Time of periods—lst period, 15 min-
utes; 2d period, 10 minutes; 3d period, 15
minutes; 4th period, 10 minutes.
 000 
EARLHAM 9-ROSE 0.
A wet field and poor officials helped Earl-
ham wonderfully to win this game. The Quak-
ers were clearly outclassed, although they
earned all the nine points they made. Nehf,
Baxter and Stoms were the stars for Rose, while
Brownell and Vickering did the best work for
Earlham. Hegarty started it by kicking off to
Vickering. After an ineffectual attempt to
gain through the line Earlham kicked to Gil-
lum. After another exchange of punts, Hegarty
went around end for twenty yards, but Earl-
ham gained the ball on a fumble. Earlham
kicked and Stoms went through for ten yards
and Nehf followed with fifteen. A pretty for-
ward pass, Nehf to Baxter on the one yard line
gave Rose a touchdown but Referee Sprow, of
Wabash, did not allow the play claiming that
Baxter was over the line when he caught the
ball. Brownell kicked out and Earlham gained
the ball on a fumble. Brownell made twenty
yards around end and Reagan failed in an at-
tempt to place kick. Nehf kicked to Vickering
and Rose held for. downs. Hegarty mado
twenty yards through the line and Earlham was
penalized for holding putting the ball on the
three yard line and Hegarty carried the ball
over but fumbled. It looked very much like
Wente recovered it but the referee claimed
Hughbanks fell on it and the play went as a
touchback. The remainder of the period was a
kicking dual with Brownell having the best of
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the argument. The period ended with Rose's
ball on its own twenty-five yard line.
Stoms opened the second period by gaining
fifteen yards on a forward pass. He followed
with a gain through the line, likewise Hegarty.
Earlham held and Brownell kicked, and Nehf's
attempt to place kick failed. Two line smashes
and Furnas' recovery of a punt put the ball on
Rose's twenty yard line and Reagan's attempt
at a place kick failed. Stoms kicked to Furnas
and Baxter downed him in his tracks. Line
plays by Brownell, Vickering and Guyer put
the ball on the five yard line but the Rose line
held for downs. Stoms kicked to Brownell who
returned to the twenty yard line and drop-
kicked a pretty goal square between the bars.
The half ended shortly afterward.
The third period was a punting deal, fea-
tured only by a fifty-yard run by Nehf. Rose
failed to gain on the first play in the final period
and Stoms kicked. Reagan punted and the
Quakers were penalized for holding. Brownell
punted and Stoms did likewise, Hega rty re-
covering the ball on Guyer's fumble. Nehf
made thirty yards around end and Stoms fol-
lowed with five through the line. Templeton
carried the ball ten yards farther and Earlham
was penalized for holding. An attempt at for-
ward pass failed and Earlham got the ball,
Brownell kicking to Templeton. Stoms drop-
ped a poor pass in an attempt to kick and Earl-
ham got the ball, first down, on the three yard
line. A fine display of work on the part of the
Rose line held Earlham scoreless, and SComs
kicked. Brownell made several attempts at
place kicking but failed each time. Brownell
caught the ball on the fourth punt out and on
the next play carried the ball twenty yards for
a touchdown. Reagan kicked goal and the
game ended. The line-up:
Earlham (9) Position Rose (0)
Lancaster L E  Baxter
Kelsay L  T. Gray (Capt.)
Murray, Lamb L G  Poggensee
Jones C  LaForge
Hughbanks (Capt.) . .R.G. ..... Carter, Sullivan
Stanley R T  Wente
Furnas ............ R.E.
Reagan Q B 
Vickering, Trueblood .L.H.
Brownell ......... R.H.B.
Guyer F B 
Touchdown: Brownell.
...... Gillum, Coltrin
Nehf
B.  Stoms
. . 
Sheldon, Templeton
Hegarty
Goal from field:
Brownell. Goal from touchdown: Reagan. "Re-
feree, Sprow, Wabash. Umpire, Krutch, Cor-
nell. Linesman, McKinney, Marion Club.
  000 
CENTRAL UNIVERSITY 11-ROSE 5.
Ramsey was too much for the Poly line and
it was he that scored the two touchdowns for
Central. Clark also played a good game but
in a scrimmage near the end of the game suf-
fered a broken leg and Central lost one of their
best players for the season. Louisville Male
High School and Lexington (Ky.) high school
played a preliminary, the latter winning, five
to nothing. Nehf, Poggensee, Wente and Capt.
Gray were the stars for Rose Poly. The first
period was a punting dual, there being no scor-
ing. Nehf got away for a ninty yard run in
the second period and scored the first points of
the game and kicked his own goal. Rose kick-
ed to Central and after a series of line plays
Ramsey carried the ball over for Central's first
count. There was no scoring in the third per-
iod but in the last Ramsey plowed through for
another touchdown with two minutes to play.
The line-up:
Central (11)
Schultz
Ramsey (Capt.)
Callwell
Wingo 
Andrews
Pritchard, Coleman
Walker
Bruce, Clark Nehf, Coltrin,
Wilhelm Q B  Baxter
McClure F B  Hegarty
Wilhelm, Lassing . . . .L.H.B. .......... Sullivan
Sheldon, Hansen
Pigeon R H B  Wallick
Touchdowns: Ramsey 2, Nehf. Goals from
touchdowns: Ramsey. Referee, McKinney,
Marion Club. Umpire, Gardner, Carlisle In-
dians. Linesman, Lavery. Time of periods,
15 minutes. Attendance, 4,000.
Position Rose (5)
LE  Deming
L T  Gray (Capt.)
L G Poggensee, Ratterman
 LaForge
R  G  Carter
R.T.Wente
R E  Lammers
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ROSE 56—FRANKLIN 3.
Winning by a score, fourteen points larger
than Indiana did, Rose Poly stock was given
a big boost after this game. The team put
up a great offensive game but did not get a
chance to show what it could do in the de-
fensive side. It was seen soon after the game
started that it was only a question of how high
the score would run.
All of the plays were worked with but few
failures and many times the forward pass was
worked for large gains. A feature of the game
was the playing of Wallick and Hansen in the
third period when with the aid of some tackle
around plays by Wente, the two men scored
twenty-two points. They simply ran away from
the Franklin team. Both were good for large
gains whenever called upon. Hegarty kicked
off to start and Rose held for downs. Nehf
made twenty yards on the return of a kick and
Hegarty went the same distance on a fake for-
mation. A fumble gave Franklin the ball and
Crowell made ten yards before being downed.
Rose recovered on a fumble and Stome made
twenty-five yards on a forward pass. Line
plays by Nehf and Hegarty carried the ball
over and Nehf failed to kick goal. Stoms re-
turned twenty-five yards on the kick-off and then
kicked. Rose held and Crowell kicked and
Lammers made twenty-five yards on a forward
pass. Deming repeated for 15 and three line
plays brought another touchdown, Nehf kick-
ed goal. After Rose had held Franklin on two
plays, Crowell drop-kicked goal for Franklin's
only score. Gray soon after blocked a kick
and carried the ball over for another touch-
down, Nehf kicked goal.
A forward pass made 25 yards to start the
second period and an exchange of punts followed
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with Stoms having the better of the argument.
Nehf soon after went through center for an-
other touchdown and kicked goal. Rose start-
ed another procession down the field and He-
garty got another marker and Nehf kicked
goal.
Sheldon returned the kick-off 30 yards to
start the third period. Punts were exchanged
and Deming gained 20 yards on a forward pass
and Lammers repeated. Nehf went through
center for a touchdown, but didn't kick goal.
The third period belonged to Wallick and Han-
sen and the two of them were largely respon-
sible for the twenty-one points scored in this
period. The score now stood 50 to 3. Coltrin
went into quarter to start the final period to
give the other players a rest by trying some
runs on punt formations. No scoring was done
until near the end of the period when Lammers
got a pass from Coltrin and ran 55 yards for
a touchdown. Lammers kicked goal. The
Line-up:
Rose (56)
Deming, Baxter,
Ransford
Gray
Sullivan, Poggensee,
Ratterman
LaForge 
Carter
Wente
Lammers
Nehf, Coltrin
Stoms, Wallick
Sheldon
Hegarty, Hansen
Position Franklin (3)
L E 
 
Vandervor
LT 
 
Graham
L G
 
 
Ross
Williams
Core
  
Hibbs
Miller
Q B 
 
Hall, Crowell
.... L.H.B.McQuinn
R H B 
 
Crowell
. . . .F.B. .......... Houghan
Touchdowns: Hegarty 3, Wente 2, Nehf 2,
Gray, Wallick, Lammers. Goals from touch-
downs: Nehf 5, Lammers. Goal from field:
Crowell. Referee, McKinney, Marion Club.
Umpire, Spears, Indiana. Linesman, Bigwood,
Culver. Time of periods, 15 minutes.
..
R G
R  T.
E
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"Fat" O'Laughlin—Say, kid, can I get out
of that gate?
Small Boy—I suppose so; a load of hay
went through this morning.
* * * *
Cox—They ought to have a whistle at the
shops.
Scott—Why?
Cox—So you could hear the. Insti—tute.
* * * *
Harris—Do cigarettes hurt a fellow's brain?
Spruhan—No, no fellow with brains uses
them.
* * * *
Doc White—Name some of the properties of
water.
Holloway—It turns black when you wash in
it.
* * * *
Stevie (in Chem. Lab.)—What are you do-
ing, Lyons?
Liz—Nothing.
Stevie—What are you doing, Kelly?
Goat—Helping Liz.
Deming (translating French)—This machine
is neat, compact, and magnolius.
* * * *
Lessons given on "How to wear noisy socks."
Apply to C. F. Harris, '14.
* * * *
Hath—I am tempted to give this class a quiz.
Bowe—Yield not unto temptation, Professor.
* * * *
Knippy—Name some good conductors.
Kelley—North Fourth or Eighth.
* * * *
He—I've won our bet, and you owe me ten
kisses.
She—Very well, I'll give you a draft on
mamma.
First Witch—Why was the flue gas tem-
perature not taken during the boiler test?
Second Witch—Fair sister, an eighteen dol-
lar thermometer went up in smoke.
Third Witch—Yes, and 'tis said, a Senior
Chemist held the string.
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If Kenneth Wood have R. column of figures
could Christopher Columbus Adam(s) ?
* * * *
Notice—See R. 0. Headley, '13, for map
drawing. Special rates to Normal Co-eds.
* * * *
Adams, '13, attended an Electricity class one
day last week.
* * * *
Query—If a player is injured, will the foot-
ball?
He—There are no ground on which your
father could throw me out, are there?
She—No, not in the front yard, but there's a
bed of gladiolas in the back yard which looks
quite soft.
"What are you thinking about?"
"Nothing."
"Sure you aren't thinking about me?"
"No; I was thinking about another nothing
entirely."
* * * *
Poly Senior—"Porter, will I have time to
say good-bye to my friend?"
Porter—"Afraid not, sir. This train leaves
in two hours and a half."
* * * *
Spindle, '12—"You told me this was really
cut glass."
"Sweeney"—"So it was. Cut from $1.00 to
75 cents."
* * * *
(Advertisement in an Indiana newspaper)—
Young lady wishes to meet party with whom to
practice lawn tennis. Address Venus, Herald.
'Tis said, Rommel is. contemplating answering.
EASILY SATISFIED.
The hungry shipwrecked seaman did not grum-
ble at his fate;
He merely took a calendar and bit off a date.
—Dallas News.
A single date did not, of course, his stomach
greatly cumber;
.Once more he started in to bite—this time a
larger number.
—Johnstown Democrat.
And when his calendar ran out, he did not
heave a sigh,
"Because," he said, "I still possess the apple of
my eye." —Milwaukee Sentinel.
"Should apple dumplings," he declared, "e'er
get beyond my reach,
I know a place where I can go and find a "little
peach." 
—Louisville Post.
And if that "little peach" said yes, so loving
and so fair,
We venture to assume that they would shortly
be a pair. —Birmingham Age-Herald.
But if this peach should throw him down and
leave him in the shade.
Of course he could turn right around and make
some lemonade. —St. Louis Times.
* * * *
The 1912 class ought to be congratulated for
being the first class running a boiler test, with-
out cracking the ancient joke about weighing-
out coal with the boiler scale.
* * * *
Ooh, Harvey! I am sad tonight.
Ooh, Georgie ! Why are you sad tonight?
Harvey—I am sad tonight because the "Pina-
fore" company will be in Indianapolis this
week ,and I am broke.
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POWER DERIVABLE FROM OCEAN
WAVES.
Power for Oct. 17 contains a very interesting
article on the "Power Derivable from Ocean
Waves," by Franklin Van Winkle.
THE author points out the difficulties whichare to be overcome in a wave motor and
then takes up the motion of the particles of
water and wave forms as deduced from the
"trochoidal wave theory."
"This theory is based upon the motions
which are set up in deep sea waves ordinarily
known as rollers, when such waves are pro-
pagated uniformily and in a regular uniform
series."
The actual motion of the particles of water
is explained according to this theory, and the
wave forms as propagated in the form of a
prolate cycloid or trochoid under ideal condi-
tions of deep water is developed.
The author shows that the paths of the par-
ticles of waters are perfect circles under the
above conditions, but as the water becomes
shallow although the waves occur with the same
frequency, their speed and length is diminished,
and their slopes become steeper, due to the
orbits of the particles being distorted from
circles to ellipses, until the wave crest finally
breaks up into surf.
The fact that wave motors, which are to be
used in shallow water, must rely almost whol
ly upon the lifting power of the waves, is de
duced by following the changes of the deep sea
wave to the shallow water wave; this shows that
the force energy of the deep sea wave cannot
exist in the shallow water wave.
"Mathematical discussion of the energy of
the complete trochoidal wave goes to show that
one-half of the total energy is kinetic and one-
half potential. Hence not more than one-fourth
of the total wave energy per foot breadth of
wave could in any probability be opposed by
mechanism designed to receive the kinetic energy
of the subsurface particles.
There are two additional considerations. Ef-
ficiency of the surface for receiving the kinetic
wave energy, and the efficiency of the mechanism
for conversion of the effect into useful power.
Poncelet determined that with plane submerged
surfaces normal to the current moving with a
uniform velocity, he could realize 40 per cent.
of the kinetic energy of the intercepted current.
Applying this to the interception of one-half
the kinetic energy of the wave, under the most
favorable circumstances only 20 per cent. of
the kinetic energy of the wave could be realized
for propelling the intercepting surface. Any
rugged form of apparatus likely to be adapted
for a wave motor could hardly be expected to
convert more than three-fourths of this energy
into useful power. That is not more than 15
per cent, of the kinetic energy of the wave,
which means that for harmonious absorption of
kinetic energy, no more than 71/2 per cent, of
the total energy of the trochoidal wave can in
any probability be utilized.
It must be concluded that the feasibility of
obtaining power from ocean waves is practical-
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ly limited to their lifting power, but in any
event the power available per foot of shore line
will depend upon pecularities of the location
and weather conditions."—Power.
000 
ELECTRICAL CENTRAL STATION
DISTRIBUTING STATIONS.
6 6 ELECTRICAL Central DistrbiutingStations" is the title of a book by
Messrs. Gear and Williams, and lately publish-
ed by the D. Van Nostrand Company.
The book is the result of a series of papers
that appeared in the Electrical Age during
1908 and 1909. The subject matter is treated
entirely from the American standpoint.
The introductory chapters take up the var-
ious systems of city distribution, such as single
phase and two and three phase on three and
four wire systems; series systems with single
loop and parallel arrangement; direct current
systems, various alternating systems, and com-
binations of the two. The advantages and dis-
advantages of each system are discussed to-
gether with a good description of each system.
The subjects of transmission and conversion
are next taken up. Under direct current sub-
stations, the synchronous converter, motor
generator, and storage battery type, and under
alternating current substations, the trans-
former and frequency changer types are taken
up in detail, bringing out strongly the various
factors that bear upon the economic design of
a substation.
The means by which voltage regulation is ac-
complished, automatic and otherwise, is next
discussed. The different types of apparatuses
for securing pressure control are described in
a clear concise manner. Special attention is
given the line drop compensator including con-
nection diagrams, for two phase three wire cir-
cuits and three phase three and four wire cir-
cuits.
Under transformers, the losses and efficien-
cies, and methods of manufacture are discussed
for the various types of transformer.
The question of secondary distribution is
treated with a view of obtaining maximum
economy in the use of secondary mains and
transformers. Special attention is given to
schemes of transformation which the engineer
may be called upon to use in cases of emergency;
such as special connections of standard appara-
tus to obtain a required voltage in one, two, or
three phase systems, such as may be required
in case of break-down or other emergency. Here
specific problems in transformation are taken
up and solved.
The weak and strong points of protective ap-
paratus used in substation work, together with
descriptions of the apparatus, are given.
The facts which must be taken into account
in the design of overhead and underground
systems of distribution are strongly brought to
the notice of the reader. The advantages gain-
ed by underground construction are fully dis-
cussed together with the difficulties to be ex-
pected, and the things to guard against in the
design of an efficient underground system.
The book contains a very good chapter on
distribution economics, which includes the var-
ious factors which go to make an economic de-
sign. Throughout -special attention is given
to economy of design and costs, tables of costs
are given which cover the ground pretty
thoroughly.
A short discussion of conductors, together
with tables of conductivity and restivity are
given including some physical characteristics of
the conductors.
The book as a whole is very readable, and
will prove valuable to those not familiar with
,the practical details of distribution work.
—W. W. R.
-000
ELECTRICAL TRACTION AND
TRANSMISSION ENGINEERING.
6 6 LECTRICAL Traction and Transmiss-
ion Engineering," is the title of a new
book by Dr. Samuel Sheldon and Erich Haus-
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man, recently published by the D. Van Nostrand
Company.
In the words of the authors, "The book at-
tempts to present a perspective view of the de-
sign of a complete railway installation, to in-
dicate the nature and sequence of the various
entailed problems, and to suggest or illustrate
methods for their solution," and the authors
have succeeded well in their purpose.
The basis upon which tl length of track,
number and size of cars, and type of service de-
pends is taken up and explained for the pro-
posed railway.
This naturally leads to the tractive effort re-
quired to propel the cars, which depends on
train resistance, grades, curves, breaking, ac-
celeration, and so on.
Different types of motors and performance
curves are discussed, so that the engineer can
be able to decide what type of motor will give
the most efficient service under the imposed con-
ditions.
The subject of speed curves is given special
attention. The speed curve shows the velocity
of a car at various intervals of time, including
stops, and from the speed curve the mean velo-
city throughout the run is obtained. The dif-
ferent conditions upon which the speed curve
depends, motor equipment, weight of car, plan
of road bed, required schedules, speed required
by schedule, rates of acceleration and breaking,
and time of stops, are fully discussed.
The control apparatus necessary to the
equipment is next considered, and the different
methods of control for direct and alternating
motors are presented and explained.
The question of determining the energy con-
sumption for direct and alternating current,
propulsion under different operating condi-
tions is worked out which brings up the dis-
tributing systems. Various types of distribut-
ing systems are taken up which in turn involves
the question of substations.
The different types of substations for direct
and alternating currents are presented and il-
lustrations given relating to their location and,
arrangement.
Transmission lines are treated as to location,
number of phases, and voltages desirable for
the greatest economy. All the elements that
enter into the design of a transmission line
such as separation and resistance of the conduc-
tors, line inductance and capacity, wave pro,
pagation, current and voltage distribution and
regulation, and protection from lightning are
given attention. The corona loss and the
conditions under which it occurs are explained
and methods for determining the loss are given.
This chapter also gives the derivation of hyper-
bolic functions including a table of the func-
tions, which is of importance because their use
facilitates the solution of many problems in
electrical engineering.
The final chapter of the book takes up power
stations both steam and hydraulic; the cost in-
cluding building, development, and operating
expense of each is given.
The book throughout contains a considerable
number of numerical examples and their solu-
tion and at the end of each chapter practical
problems which may come up in the design of an
electric traction or transmission system are
given.
Any student of electrical engineering should
be able to read the book intelligently and get a
great deal out of it, which could only be obtain-
ed otherwise from experience in designing.
—W. W. R.
000
THE GRON WALL STEEL REFINING
FURNACE.
ETALLURGICAL and Chemical En-
.gmeering for November contains a de-
scription of a new electrical furnace, by
Thomas Duncan Robertson, which has lately
been introduced into the iron and steel indus-
try.
This furnace is of the arc type and uses two
phase current. There are two carbon elec-
trodes passing through the roof of the furnace
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each carrying a phase. The arc forms between
the electrodes and the charge and the current
passes out through the basic lining to the neut-
ral return, which is a carbon block flied in the
bottom of the furnace.
One advantage claimed for this furnace is the
use of the two phase current; each electrode
carries one phase so that if one arc breaks the
other is not affected. The two phase can be
obtained from three phase 'current by speCial
transformation so that the use of rotary trans-
formers, is eliminated. , •,-
• (The furnace has metallurgical advantages
apart from electrical considerations; the basic
lining is kept hot enough by the passage of the
current to prevent any cooling next to that sur-
face. The use of the two arcs produces horizon-
tal as well as vertical circulation, which aids
the chemical reactions by bringing the metal
into more intimate 'contact with the refining
slag. This circulation also effects a- moPe' even
distribution of heat and prevents the concen-
tration of heat on the roof of the furnace, thus
prolonging the life of the roof.
It is generally conceded.that the absence of
oxygen from the steel ,of the r electric furnace
partly accounts for it'siremarkable properties,
and the deoxidation is facilitated in the Gron-
wall furnace by the good circulation.
The article embodies a description of the me-
chanical construction of, the furnace as well
as it's method of operation.
 000 
NEWSOF OTHER COLLEGES,'.
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Fraternities of the University of Virginia
have chosen a committee which will try to eli-
minate "rushing" of proposed new members.
Columbia University has an enrollment of
more than eight thousand students, making it
the largest University in the world.
The annual f'Pants Fight" at the University
of Pennsylvania was won by the Freshmen,
who greatly outnumbered the Sophomores.
)),
The Kappa Alpha Nu, a fraternity of color-
ed men, have the distinction of being the first
group of college college men in the country to
occupy a home of their own.
!['he flculty ladies royally entertained all
stiltlents from A to K with a Hallowe'en Party
at the Ileminway House, November 4th. A
"real" gypsy fortune teller read the cardsi
Cidei and doughnuts and apples galore_ were
served.- Everyone had 'a good time and the
hour for leaving cane all too soon.
The Rose Tech Club of Louisville entertain-
ed the Varsity with a theatre party at the
Mai:y Anderson, 'after the Rose-Central Uni-
versity game, on October 28th.
Fifteen roOters accompanied the team to
Louisvilk.- They- were entertained by the
Louisville boys ..and alumni..
The Freshman class of Rensselaer Poly- The University of Nebraska Senate has de-technic Institute numbers 184. cided that class standings will take the place of
final examinations.
Dr. Winfield Scott Hall, professor of
physiology and hygiene at Northwestern Uni-
versity, delivered a lecture on Sexual Hygiene,
before the student body on October 23rd.
Credit in gymnasium work at Cornell can be
obtained by taking long walks three days a
week.
Throwing One Switch
Starts or Stops the Motor
NO CONTACT BUTTONS OR SEGMENTS TO BURN OUT
OR ROUGHEN UP.
NO MATTER HOW CRUDE OR IGNORANT THE OPERA-
TOR MAY BE HE CANNOT BURN OUT THE MOTOR
If You Use
The E. C. 02., M.
Automatic Motor
Starter
It is absolutely simple in construction. It embodies one or more magnetic switches
connected in series with the motor, which automatically close their contacts only when
the motor current is below a predetermined value.
These switches will "lock out" and will not close until the current has been reduced
by the speeding up of the motor. More. By means of push button, float or pressure
operated switch, automatic starting of motor may be simply obtained from any con-
venient point, no matter what the relative position of motors and driven apparatus
may be.
The E. C. & M. Automatic Motor Starter will positively protect the motor and driven
machinery against too quick acceleration. It requires no special skill to install or
maintain.
There are no contact faces or buttons which burn, pit and roughen. No spring re-
turn arm to stick or hang. No relays. No small control contacts.
Ask us for further details. Details that will put Central Stations in excellent position
to eliminate one of the principal objections to more general use of electrical power in
shops. Write
THE ELECTRIC CONTROLLER & MFG. Co.
NEW YORK CLEVELAND, CHICAGO50 CHURCH ST. 1417 MONADNOCK BLK
PITTSBURG OHIO, U. S.A. BIRMINGHAM515 PRICK BLDG. 827 BROWN-MARX BLDG
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LET US 
I BE A MOTHER I
BUTTONS REPLACED, SOCKS
1DARNED, UNDERWEAR RE-
PAIRED; in fact, a mother's care
of your garments Free of Charge. I
[
TO YOU
Hunter Laundering
& Dyeing Company
Phones 257 W. H. Brewer, Agt.
Patronize
Our
Advertisers
WM. SCHONEFELD'S
Great Northern Pharmacy
Has a Good Line of TABLETS, POLARIS
and UNIVERSITY NOTE BOOKS,
INKS, ETC.
CIGARS TOBACCOS CIGARETTES
Agency for Beick's, Lowney's, Rex Box Candies
SEVENTH ST. AND BIG FOUR R. R.
and NEWESTtheir friends 
STYLE 
osvitRedto look 
and
PRESTO 
f i
Collar OVERCOATS, BOUGH-
TWEED SUITS, SWEATERS, FUR CAPS, ROUGH HATS, Etc.
THOMMAN CSCHL•OSS
Tailors Clothiers Hatters Haberdashers
668-670 WABASH AVENUE PHONES 137
STARRETT'S MACHINIST AND CARPENTER TOOLS
PLUMBING AND HARDWARE
FREITAG, WEINHARDT & CO.
664 WABASH AVENUE PHONES 140
ALWAYS MENTION THE TECHNIC WHEN WRITING TO OUR ADVERISERS. IT MAY HELP US.
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Drawing Inks
Eternal Writing Ink
Engrossing Ink
Taurine Mucilage
Photo Mounter Paste
Drawing-Board Paste
Liquid Paste
Office Paste
Vegetable Glue, etc.
Are the finest and best goods of their kind
Emancipate yourself from the use of corrosive
and Ill-smelling inks and adhesives, and
adopt the HIGGINS INKS and
ADHESIVES. They will be a
revelation to you.
AT DEALERS GENERALLY
CHAS. M. HIGGINS & CO. Mfrs.
Branches 271 Ninth Street
Chicago and London BROOKLYN, N. Y. go:
THE
MAGAZINE
THE ENGINEERING MAGAZINE
publishes the best original articles by
the highest authorities on all phases of
current engineering progress.
Additional and exclusive features are:
a Review and Topical Index to the cur-
rent contents of nearly two hundred en-
gineering and industrial journals; Cur-
rent Record of New Technical Books;
Industrial News; latest Improved Ma-
chinery and new Trade Literature.
Every number is a valuable reference
book for every engineer or student of
engineering.
Ask for sample copy and descriptive
circular.
WI ENGINEERING MAGAZINE
140-142 Nassau St. NEW YORK
HELP US BY
PATRONIZING
OUR
ADVERTISERS
GREAT •NORTHERN
cA.Ekn
Opposite BIG FOUR STATION
Poly Headquarters for Meals at All Hours
SMITH & WILLIAMS
Geo. Graham Holloway
FOR
Photographs
Greek Candy Kitchen
Makers of Fine Candy
PURETY AND QUALITY MAKE OUR
CANDIES FAMOUS
Fine Chocolates in Fancy Boxes a Specialty
James Georgopoulos
SEVENTH AND MAIN STREETS
First Door FromCorner
ALWAYS MENTION THE TECHNIC WHEN WRITING TO OUR ADVERTISERS. IT MAY HELP US.
